The National Cancer Policy Forum of the National Academies of Sciences, Engineering and Medicine sponsored a workshop on July 24 and 25, 2017 on Long-Term Survivorship after Cancer Treatment. The workshop brought together diverse stakeholders (patients, advocates, academicians, clinicians, research funders, and policymakers) to review progress and ongoing challenges since the Institute of Medicine (IOM)'s seminal report on the subject of adult cancer survivors published in 2006. This commentary profiles the content of the meeting sessions and concludes with recommendations that stem from the workshop discussions. Although there has been progress over the past decade, many of the recommendations from the 2006 report have not been fully implemented. Obstacles related to the routine delivery of standardized physical and psychosocial care services to cancer survivors are substantial, with important gaps in care for patients and caregivers. Innovative care models for cancer survivors have emerged, and changes in accreditation requirements such as the Commission on Cancer's (CoC) requirement for survivorship care planning have put cancer survivorship on the radar. The Center for Medicare & Medicaid Innovation's Oncology Care Model (OCM), which requires psychosocial services and the creation of survivorship care plans for its beneficiary participants, has placed increased emphasis on this service. The OCM, in conjunction with the CoC requirement, is encouraging electronic health record vendors to incorporate survivorship care planning functionality into updated versions of their products. As new models of care emerge, coordination and communication among survivors and their clinicians will be required to implement patient-and community-centered strategies.
N.A. is a 48-year-old male diagnosed with aggressive nonHodgkin's Lymphoma at age 25 years while pursuing his PhD studies. He received chemotherapy for three years and radiation to the head and neck. Treatment was deemed successful and he has been in remission for 23 years. But the road through survivorship continued. About 13 years postdiagnosis, he developed congestive heart failure and then three years later experienced a near cardiac arrest leading to the placement of an implantable cardioverter defibrillator. Numerous other treatment-related complications ensued, each leading to a new specialist. Despite being an educated researcher, throughout his cancer journey, N.A. has had questions about his diagnoses and has been challenged in trying to understand complex medical information. He has needed help making decisions, longed for emotional support, and faced the daunting task of navigating the health care system, often by himself. He was not a patient treated in a patient-centered, primary care-based medical home, but one in several homes belonging to multiple specialists, not knowing whether his providers were communicating with one another and providing him with quality, coordinated care. He often felt homeless in a world of medical homes. While acutely aware of important efforts being made by researchers to improve health outcomes for cancer survivors, N.A. is increasingly frustrated by the slow pace at which state-of-the-science survivorship research is translated into improvements in the delivery of care for survivors like him.
The experiences of this relatively young cancer survivor are not unusual, and problems associated with cancer survivorship only increase with age. As of 2016, there were more than 15.5 million individuals living with a history of cancer; by 2026, that number is expected to rise to 20.3 million (2) . Studies have shown that at least 25% of cancer survivors 65 years and older have five or more comorbid medical conditions (3, 4) . On average, these survivors are likely to interact with seven or more physicians per year (5) .
Estimates of the costs of cancer survivorship vary widely depending on how the term is defined, which costs are included, and which methodologies are used. One study, using data from the Surveillance, Epidemiology, and End Results (SEER) Program and the SEER-Medicare data linkage, trending forward prevalence data to 2017, estimated medical costs of $57 billion (2010 dollars) when those costs were limited to those starting one year after diagnosis and ending one year before death (6) . This same study estimated total medical costs for cancer care in 2010 at $137.4 billion. A different study, using the 2008-2010 Medical Expenditure Panel Survey, estimated medical costs of $90 billion (2010 dollars) when all medical costs between the time of diagnosis and death were included (7) . The loss of economic productivity associated with a cancer diagnosis, in addition to medical costs, was estimated at $26 billion, bringing the most comprehensive total of cancer costs in this study to $116 billion (7) .
In 2004, the IOM convened a panel to make recommendations for improving the fragmentation and absence of coordinated care for cancer survivors in the United States (3) . Since the report was published in 2006, progress has been made across most of the 10 recommendations put forth by the panel; however, important gaps remain (Table 1) (8) . The number of cancer survivors continues to grow, yet high-quality, coordinated survivorship care is still infrequent. In particular, cancer survivors have multiple medical conditions, often related to the late and long-term effects of their initial cancer treatment as well as conditions related to premature aging (eg, fatigue, cognitive changes, decreased physical functioning). There remain many opportunities to reduce suffering and mortality among survivors. These include help in returning to life, to work, and to school. These will require the design and implementation of models of care delivery and risk stratification with approaches that are not only disease-focused, but take a whole-person approach to survivorship care by addressing patients' physical, psychosocial, and spiritual needs. Cancer survivors need to be educated about expectations after their treatment ends and how they should be monitored for late effects of cancer treatment. This must be facilitated by ensuring that their clinicians, including the full spectrum of primary care providers and specialists, as well as allied health professionals, have comprehensive education and training about the long-term and late effects of cancer and its treatment. In addition, increased attention is required to reduce the burden of informal caregiving across the cancer continuum. Survivorship care needs to be accessible, affordable, and equitable. As the future research and policy agenda is articulated, there remains a need for efforts to accelerate the pace at which evidence-based knowledge is translated into improved clinical practice. The 2017 National Cancer Policy Forum Workshop (9) addressed these topics, which are summarized in the following sections.
Physical Well-Being in Cancer Survivorship
The physical after-effects of cancer treatment are myriad. Conceptually, these are often divided into two categories: longterm effects and late effects. Long-term effects of treatment are those that arise during initial treatment and persist after treatment ends. Common examples include pain, physical limitations, fatigue, cognitive difficulties, and sexual problems. Late effects of treatment appear months to years later, are usually experienced as new health problems, and can include lymphedema, hypothyroidism, cardiac or respiratory problems, or secondary malignancies (10) . Many cancer survivors have excellent prognoses from treatment of the primary cancer; however, these effects often contribute to increased morbidity, including premature death, in survivorship. Many survivors do not receive the surveillance and preventive interventions necessary to reduce and manage those health risks. As the population of cancer survivors grows, promotion of long-term health needs to be a central goal of care, but widespread assessment and intervention of long-term and late effects in standard care remain limited (11) .
Long-Term Effects
When the 2006 IOM report was released, there was little recognition of the prevalence of long-term effects among survivors. A growing body of published literature, as well as guidelines from major cancer organizations such as the American Cancer Society (12) (13) (14) , the American Society of Clinical Oncology (15) (16) (17) , the National Comprehensive Cancer Network (18), and the Commission on Cancer (CoC) (19) demonstrate progress in this area and have begun to articulate the etiology, prevalence, and management of common long-term effects, such as fatigue, sleep disturbances, and cognitive difficulties. Cancer-related symptom burden that persists for survivors after treatment completion can be substantial, with 27% of offtherapy patients having three or more moderate to severe symptoms (20) . Furthermore, poorly controlled symptoms can often lead to reduced quality of life (21) , nonadherence to follow-up care (22, 23) , and lower rates of return to work and/or impaired ability to work (24, 25) .
Late Effects
With respect to late effects of treatment in cancer patients, data show an increased likelihood of second malignancies and evidence for accelerated aging in many organs, particularly in association with radiation and multi-modality therapies. Approximately 20% of incident cancers each year occur in previously treated cancer patients and represent second, third, or fourth cancers for some individuals. (26) (27) (28) . Although these additional new cancers may be related to genetic predisposition and cancer treatment exposures, more often they occur as a result of host factors, conditions related to aging and premorbid conditions, and health behaviors (eg, tobacco use, alcohol consumption, obesity, physical inactivity) (27, 29, 30) . When hereditary cancer risks are present, early detection can inform organdirected surveillance or preventive interventions. Thus, health promotion and preventive activities are essential in the care of cancer survivors to reduce the risks of late effects, including subsequent cancers (31). Need to evaluate progress made, learn from states, and disseminate best practices.
#7: NCI, professional associations, and voluntary organizations should expand and coordinate their efforts to provide educational opportunities to health care providers to equip them to address the health care and quality of life issues facing cancer survivors.
Educational programs have been developed by professional and communitybased organizations. Uptake, particularly by targeted audiences, appears to be limited.
Continue to promote and disseminate multi-disciplinary educational opportunities for providers in primary care, oncology and other subspecialties.
(continued)
Survivorship Care: Barriers and Opportunities
Barriers to symptom control include lack of routine assessment of patient-reported outcomes, failure of effective management for issues that are identified, and limited awareness of relevant guidelines. Treatment modifications (eg, reduced intensity regimens) have emerged as an important strategy to decrease exposures associated with late effects. Steps to mitigate risks of long-term effects, such as screening for premorbid risk factors (eg, preexisting neuropathy) and more effective management of chronic conditions such as diabetes and hypertension, may be feasible as well. Screening for long-term effects can allow for earlier intervention and management of these concerns as well as risk stratification for intervention. Routine follow-up care should include standardized symptom assessments to facilitate earlier intervention in those with persistent difficulties. Newer approaches to care delivery, such as those being tested in the Centers for Medicare & Medicaid Services (CMS) Oncology Care Model (OCM) (32) , may support the coordinated delivery of evidence-based interventions that target the aftereffects of treatment. Close coordination with primary care providers is necessary to address chronic conditions of cancer survivors. For example, standard cardiovascular risk calculators may not apply to cancer survivors. More aggressive and earlier preventive intervention is needed for those with a heightened risk for cardiac injury due to treatment exposures (eg, chest radiation, anthracyclines), and earlier management of hypertension and hyperlipidemia is being recommended (33) . Risk prediction models and treatment approaches for other chronic health conditions (eg, osteoporosis) need to be adapted for cancer survivors and widely disseminated among primary care clinicians who care for these individuals.
Early inclusion of rehabilitation services represents another important partnership in survivorship care. Prehabilitation may benefit high-risk patients (eg, frail, elderly, those undergoing complex surgery), and specialized rehabilitation can help survivors in their physical recovery from primary treatments (34, 35) . Rehabilitation services are especially appropriate for management of the physical needs of survivors, including pain and symptom control, and are reimbursable, as is the inclusion of palliative care services.
Cancer survivors are at risk for recurrence, secondary cancers, comorbidities, functional decline, and poor quality of life and may benefit from behavioral interventions. Although cancer survivors may have similar rates of obesity, physical activity, alcohol and tobacco use, and behavioral patterns as those without cancer (29, (36) (37) (38) , these factors may be more dangerous when coupled with their disease characteristics and treatment exposures. Healthy, cancer-protective behavioral interventions are a key element of good survivorship care, but an adequate workforce of physicians, advanced practice providers, registered nurses, and other allied health professionals with training and expertise in this area does not currently exist. Health insurance plans often do not reimburse for 
Psychosocial Well-Being and Family Considerations in Cancer Survivorship
The importance of addressing the emotional and social wellbeing of cancer survivors and their loved ones has been emphasized in previous IOM reports (3, 39) ; however, these aspects of health continue to be overlooked during and after cancer treatment (40) . In the "new alternate reality" that is survivorship, as one advocate described life after cancer, healthcare visits can often induce, rather than relieve, psychosocial distress. Current data suggest that 15% to 20% of adult cancer patients/survivors experience depressive disorders and 10% to 12% exhibit anxiety disorders (41) (42) (43) . Findings among childhood cancer survivors are largely similar (44, 45) . Further, risk factors for depression and anxiety are well known, including exposure to specific therapies (eg, taxanes, interferon, bone marrow transplantation) (Table 2) (46, 47) . Inter-relationships also exist among stress, depressive symptoms, and premature mortality such that lower survival for both cancer and general populations is consistently associated with poor psychosocial well-being (48, 49) .
Notably, the past 25 years have seen the development and testing of numerous interventions to address survivors' distress, albeit directed primarily to adult survivors (50, 51) . Most interventions have modest effects, in part related to lack of focused recruitment of those who are anxious or depressed. Effect sizes are greater when interventions are targeted to populations with higher needs (ie, those who score at or above the established cut-off for risk on a standardized assessment tool) (52) . Key components of successful interventions include education about the cancer, its treatment and effects, and tools to manage symptoms as well as stress reduction techniques (eg, yoga, exercise) (53) .
The picture for cancer caregivers, who are often unrecognized members of the survivorship community, looks similar. Caregivers, predominantly women and spouses, report substantial caregiver-related burden, stress and depression, feeling unprepared for the caregiver tasks they perform, and receiving limited training for their role (54) (55) (56) . Caregivers often balance other life responsibilities (eg, work, caring for children or other adults) (57, 58) , may have their own health issues, and neglect aspects of self-care (55, 56) . Further, cancer caregiving (compared with caregiving for other conditions) is more intense and episodic (56) . Studies show cancer caregivers' psychosocial well-being may be interdependent with that of their care recipient such that when one member of the dyad does poorly, so does the other (59) . Conversely, interventions that improve the well-being of one can positively influence the function of the other (60).
Opportunities for Change
Several steps can be taken to make progress toward meeting the psychosocial needs of cancer survivors and their caregivers. First is breaking the silence. Reluctance by survivors to discuss their personal concerns, and by providers to ask about these, are key barriers to addressing psychosocial well-being. The current recommendation is to make screening for anxiety and depression, for which patient care guidelines exist (61, 62) , a routine part of care across the cancer care trajectory. Parallel screening of identified caregivers (for whom risk factors for poor adaptation mirror those of their care recipients) ( Table 2) could be added to clinical practice. Future policies could support the proactive identification of at-risk caregivers within the medical setting as a standard of practice (63) .
Second, although effective interventions are available, few are broadly applied (64) . Greater dissemination and implementation of best practices for screening and intervention are needed across the country and should address diverse survivor populations in a variety of settings (64, 65) . This will require optimizing existing interventions, expanding outcomes of interest (including those of value to providers, systems, and payers) in program evaluation, and considering the use of eHealth platforms and technologies to permit greater accessibility to services.
Third, better understanding of cancer-related distress vs other life-threatening and potentially chronic conditions (eg, cardiovascular disease, diabetes) is needed. At any given time, approximately 20% to 40% of survivors have increased psychosocial needs (51, 62) . Most will have mild to moderate symptoms, and there may be multiple problems in many areas (eg, emotional, social, and existential). Further, care is often episodic; a survivor may be fine during active treatment only to become depressed 6 months posttreatment (56, 66) . Caregivers may be Overall health, pain, disfigurement, and other chronic conditions are consistently found to be associated with poor psychosocial outcomes of all kinds. Young brain tumor survivors and those receiving other CNS-directed therapies fare the worst (40, 41) . †Although medical/treatment risks do not apply to caregivers directly, personal and social factors that increase risk for survivors are parallel for caregivers, in addition to the unique items listed. ‡While living apart from a care recipient can be a buffer on strain, if this significantly increases travel/commute time for those needing regular care, this can be a risk factor for burden.
surprised when this occurs, because treatment has ended and the assumption is that everything is fine. In fact, the patient is at a low point, realizing that they will be living with the risk for cancer recurrence and ongoing treatment side effects for an indefinite period of time.
Fourth, determining where and who will deliver this care must also be addressed. With wide variability in the availability and expertise of providers, populations seen, and available resources, one approach will not serve all. Models of integrated care delivery need to be designed and tested in different clinical settings. Provision of survivorship care in the treating clinic, where services are integrated with medical care, may be ideal for some patients. In this setting, trusted staff that understands the treatment the survivor received and associated late effects can see them. For others, this setting may not be appropriate due to distance, lack of appropriately trained staff, or the desire to move away from reminders of the cancer experience associated with the oncology setting. Engaging primary care providers in the coordination and delivery of posttreatment psychosocial care is vital. Whereas some primary care clinicians may feel they are competent to serve in this role, many are anxious about delivering psychosocial care (67, 68) .
Finally, education is needed to promote awareness of the psychosocial needs of cancer survivors and their caregivers, to provide information on how to best identify and address these needs, and to support efforts to make delivery of these services a seamless part of quality survivorship care. Educational interventions will be needed among all stakeholders in this effort.
Socioeconomic Considerations in Cancer Survivorship
Three broad topics are paramount to any discussion of socioeconomic considerations in cancer survivorship. They are financial hardship, employment consequences of diagnosis and/ or treatment, and health insurance affordability and availability, particularly with regard to changes being considered to existing healthcare laws (69) .
Cancer survivors face substantial financial burdens of treatment and other related costs, including transportation and forgone wages from reduced working hours, or the inability to work (70) (71) (72) . The term "financial toxicity" has recently gained traction as a way of framing the economic burden patients and their families endure (73) . Considering financial burden as a "toxicity," along with physical and psychosocial toxicities of treatment, recognizes the impact of financial burdens on patients' lives, including their health outcomes.
Once acute treatment ends, survivors face ongoing expenses for monitoring and surveillance and may be at risk for job loss or interrupted health insurance, especially if they have had extended absences from work during treatments. Many oraldirected treatments extend for years after acute treatment is complete, and with many newly approved oral antineoplastic agents, we expect these expenses to increase. Considerable evidence suggests nonadherence to prescribed long-term regimens due to cost of medications (74) (75) (76) (77) . A notable example is discontinuation of hormonal therapy following breast cancer treatment (78) . In the survivorship period following completion of treatment, some survivors forgo recommended surveillance and needed medical care, jeopardizing their long-term well-being by not attending to their health care needs and potentially missing recurrent cancers (79) . The likelihood of forgoing care is higher among those who are poor, uninsured or publicly insured, and not working (79) . This population in particular may suffer disproportionately from financial toxicity resulting from a cancer diagnosis and treatment.
A financial hardship framework has been created that describes the three types of hardship experienced by patients and their families during cancer survivorship, including material (medical debt), psychological (worry about medical bills), and behavioral (delaying or foregoing care) (80) . Adding to the psychological hardship is the uncertainty of ongoing or future cancer treatment costs (81) . There is no easy, accurate way to provide patients with an estimate of the expected total out-ofpocket expense of their cancer treatment. Clinicians lack information and are not prepared to discuss the cost of care with their patients (82) . Vulnerable populations and low-income individuals are less likely to discuss financial issues and may simply forgo treatment, potentially exacerbating disparities in outcomes (83) . Once treatment ends, both clinicians and survivors may underestimate ongoing expenses related to health care, especially as comorbid conditions accumulate.
While the need for accommodations during treatment may be clear, employers often lack understanding of issues that persist after treatment completion, such as fatigue, "chemo brain," and other physical symptoms and side effects such as depression, anxiety, and other psychosocial distress (84) . Additionally, employers and co-workers may not understand cancer survivors' continued needs for time off for follow-up visits and continued surveillance as well as the continued physical and emotional effects of cancer even after treatment is complete.
The Family and Medical Leave Act of 1993 allows up to 12 weeks of unpaid leave for an employee's own health condition or caregiving responsibilities for a family member and applies to all public agencies, all public and private elementary schools, and companies with 50 or more employees. Individual states may impose additional requirements. Small businesses (ie, fewer than 50 workers), however, comprise nearly 90% of businesses and employ approximately 6 million workers (85), making many ineligible for these protections. Unpaid leave is cost prohibitive for many people, especially given the financial burden of cancer treatment.
Availability of health insurance outside of the employment context is another key concern for cancer survivors. Before changes in health care legislation in 2010 (69), many cancer survivors were uninsurable, because their cancer history was considered a preexisting condition and they were generally denied coverage or, in some cases, offered coverage at inflated premiums. Current healthcare laws prohibit insurers from denying coverage or charging higher rates because of health status and prior conditions, which has greatly improved access for cancer survivors. However, the future of these laws and their provisions, including the availability of insurance on the exchange market, mandatory benefits, out-of-pocket limits, and exclusions or differential rates based on preexisting conditions, continue to be a topic that is widely debated.
Survivorship research has not kept pace with the economic aspects of cancer survivors' needs, perhaps because it is not easy to shift the paradigm from diagnosis and treatment to one focused on minimizing long-term consequences. However, with the discovery of new therapies and early detection, the average cancer survivor can expect to live many years. This is particularly relevant to the growing group of "chronic cancer survivors" who will be on long-term, targeted therapies that often have an exceedingly high cost (86) . Prolonged survival, combined with high-cost therapies, makes the mitigation of financial toxicity, 
Models of Survivorship Care Delivery
Survivorship care models have, as an overarching goal, the delivery of comprehensive care that includes medical and psychosocial services, cancer screening, assessment of and intervention for late effects, and healthy living counseling, but they may differ in the type of health care provider, timing of selected services, and type of services provided. To date, the literature documents only a limited number of models that achieve this comprehensiveness, and few have been evaluated for health outcomes. Thus, the establishment of successful, evidence-based survivorship care models remains a work in progress.
Evolving Care Models
Publications on care models highlight the value of team-based approaches to survivorship (87) (88) (89) (90) . Nurses, especially advanced practice nurses, have had prominent roles in leading survivorship clinics, fulfilling the recommendations of another IOM report, "The Future of Nursing: Leading Change, Advancing Health" (91) (92) (93) (94) . Major attention has also been placed on the role of primary care clinicians in survivorship care, not only through calls to action, but importantly, through joint educational activities, such as the Cancer Survivorship Symposium, which includes American Society of Clinical Oncology, the American College of Physicians, and the American Academy of Family Physicians (95).
Research has helped to define specific services for unique communities of patients rather than continuing to use the "onesize-fits-all approach" that was initially implemented in formal survivorship clinic models, usually at academic medical centers. This approach has the advantage of being resource and cost efficient by offering the right services to the right patient at the right time. Risk-based models have often been proposed, but they are now part of planning new programs and revising existing care models (96) (97) (98) (99) (Figure 1 ). Distinguishing models of care by risk (low, moderate, and high) allows for the selection of the most appropriate provider as well as the types and frequency of these services. It also provides the opportunity for novel care delivery models that apply self-management concepts, utilize telemedicine to reach underserved survivors, and employ group visit strategies used in other chronic disease models (100,101).
Evaluation and Dissemination of Models
The development of survivorship care models is the first step in a pathway that leads to adoption, and it is critical to include dissemination and implementation assessments early in the development of new models. Evidence-based practice must be contextualized through meaningful adaptation to be successful. Some questions to be considered by researchers and clinicians developing and implementing care models are: can evidencedbased programs and services be adopted, maintained, and sustained over time; are clinicians trained to deliver these programs; will trained providers choose to adopt these programs as part of structured survivorship care; and will eligible survivors have access to and choose to receive survivorship care? Consideration of these elements will assure that new care models are incorporated within health systems. This is the challenge going forward. Methodologies such as the National Cancer Institute's (NCI) Research Tested Intervention Program will allow faster adoption of tested interventions into practice (102).
Patient Engagement in Model Design, Delivery, and Evaluation
Survivors are central to improving the design, delivery, and assessment of any approach. Engaging them from the beginning High-risk individuals are those with rare cancers, advanced stages, and those requiring complex medical treatment with important late/long term effects. An oncogeneralist is a primary care provider with expertise in survivorship who can integrate the complex needs of adult cancer survivors. An oncology/survivorship provider is an oncology specialist or provider with cancer survivorship expertise. These providers may be physicians or advanced practice clinicians.
assures that implementation issues are successfully addressed. This can eliminate the false notion that "if we build it, they will come," and replaces it with the affirmation, "If we build it, we will come." At the macro level, such engagement addresses the key elements of survivorship services and tools, such as survivorship care plans. From the perspective of the survivor as an end user, care plans are an important decisional tool and a conversation assist, but not an end in themselves. The real value in the survivorship care plan is in the provider and survivor cocreating and implementing a plan together. At the micro level, collaboration with patients and local survivor communities allows customization to meet the specific needs of a geographic area. For example, a unique model of care using a mobile van has been developed for survivors in rural Texas based on survivor input (103) . This type of patient-and community-centered strategy is essential to future survivorship care models because they leverage the partnerships necessary for success and sustainability while allowing for ongoing evaluation.
An Agenda to Improve Cancer Survivorship Care
Given the multifaceted challenges of cancer survivorship, the workshop culminated in a discussion of actions stakeholders should take to improve care and quality of life for cancer survivors. Diverse potential solutions were suggested for governmental and private efforts, including professional and accrediting organizations, encompassing changes in medical education, health insurance, and clinical standards and practice, while seeking to protect existing legislative gains. We focus on a few of these opportunities.
Shifting the Focus of Accreditation and Cancer Reporting Programs Towards Survivorship
Rather than creating new accreditation frameworks to place increased emphasis on survivorship, existing structures can be modified to accomplish similar goals. An excellent example is the decision of the CoC to require survivorship care planning as a component of accreditation. The CoC accredits 1500 hospitalbased cancer programs in the United States that are responsible for the care of 70% of oncology patients. This requirement placed cancer survivorship "on the radar" in 2012 by requiring hospitals to create and deliver survivorship care plans to patients with stage I to III cancer treated with curative intent beginning in 2015. In 2015, the requirement specified that a minimum of 10% of these patients receive survivorship care plans. This increased to 25% in 2017 and 50% in 2018. Beginning in 2019, programs will need to have a structured survivorship program, including a survivorship coordinator and team, to provide care necessary to optimally support these patients (104).
Other opportunities include changing the public reporting requirements for federally-funded cancer registries to encompass longer time periods, thereby placing an increased focus on survivorship. These registries include NCI-SEER*Explorer (105), Centers for Disease Control and Prevention (CDC) National Program of Cancer Registries (106), and North American Association of Central Cancer Registries On-Line Cancer Data (107). The privately funded CoC publishes National Cancer Database Public Benchmark Reports (108), and this organization could also be encouraged to report outcomes that include longer time periods. One specific example is a new requirement under consideration by the Center for International Blood and Marrow Transplant Research that hematopoietic stem cell transplant programs report patient outcomes at three years (rather than just at 100 days and one year), thus creating a new focus on the late effects of hematopoietic stem cell transplants (109). Reporting of three-year outcomes is already being done by the Health Resources and Service Administration under private contract, although the results are not reported at the center level (110).
Board Certification, Maintenance of Certification, and Graduate Medical Education
There are multiple levers to increase awareness and competence around survivorship issues in the medical education system, including an increased focus on cancer survivorship during initial board certification and maintenance of certification examinations as well as the creation of dedicated fellowship programs or special credentials to acknowledge additional training in this field. The relative benefits of broad-based general education efforts in internal medicine compared with more focused efforts to create fellowship-trained (or credentialed) specialists in this area is a topic of active discussion, with an appreciation that both would improve survivorship care planning, albeit in different ways. Reconciling competing demands among many important areas in medical education and testing remains challenging.
Governmental Efforts
Important protections were achieved for cancer survivors through changes to health care laws in 2010 (69), including protections for cancer survivors by eliminating preexisting condition clauses, mandating community rating regardless of medical history, and eliminating lifetime insurance caps.
Other federal government policy solutions that could improve survivorship care include a requirement for survivorship programs at NCI-designated (and funded) cancer centers and the creation of specialized payment codes to reimburse for survivorship care planning in addition to the time-based codes currently in existence. State legislative efforts can change benefit requirements for cancer survivors to mandate coverage for infertility treatment or behavioral modification treatment for survivors at high risk of adverse effects from tobacco use and obesity.
CMS's OCM is a five-year, episode-based payment model that encompasses more than 175 practices and includes an estimated 150 000 unique beneficiaries per year, more than 20% of Medicare Fee-for-Service beneficiaries receiving chemotherapy for cancer (111) . One of the requirements of the model is that physicians incorporate the 13 elements of the IOM cancer care plan (112) into their care for OCM beneficiaries. One of those elements is the provision of survivorship care planning for appropriate patients. This requirement, in a CMS model of this size, in conjunction with the CoC requirement, is having an important effect in making survivorship care planning an expected part of cancer care. This is especially true because many OCM practices provide these enhanced services to all of their patients, rather than making a distinction between Medicare Fee-for-Service beneficiaries and other patients (R. Kline, personal communication).
Working Together to Make Electronic Health Records More Adaptable
Given the prevalence of electronic health records in modern medical practice, it is not surprising that much attention has focused on the challenges of integrating survivorship care plans into these records. The absence of structured mechanisms for incorporating survivorship care plans into electronic health records is one of the major challenges facing the widespread adoption of survivorship care plans for cancer patients. The CoC and OCM requirements are driving many electronic heath record vendors to incorporate templates for the documentation of survivorship care planning into their updated products to remain competitive. For example, the EPIC electronic health record has included survivorship care planning templates in a dropdown menu accessed through the problem list under the cancer diagnosis. The University of Pennsylvania Health System as well as a number of other health systems such as Kaiser Permanente have worked with EPIC to personalize and enhance these templates by auto-populating sections of the template with patient data that is within the EPIC chart (L. Jacobs, personal communication). Other solutions include efforts at individual practices to develop their own survivorship care planning templates, which can include surveillance testing schedules and information about the late effects of treatment.
Once completed, these templates can then be shared with patients (R. Oyer, personal communication). These corporate and individual efforts, if broadly shared, can help electronic health records adapt to survivorship care planning needs.
Concluding Remarks
This workshop served as an important update to the 2006 IOM consensus study (3) . The 12 years since that report have brought successes and challenges, with an acknowledgment that much work still needs to be done (Table 1) . Reflecting on the presentations, the workshop co-leaders summarized the key themes that were discussed with specific recommendations to improve survivorship care in the next decade (Box 1). Although we have a greater knowledge about the ongoing challenges of cancer survivorship, the increased fragmentation of medical care delivery and its increasing costs have hampered effective and coordinated delivery of needed physical and psychosocial health services to long-term cancer survivors. This calls for an adequately educated and trained workforce knowledgeable about the physical, psychological, and socioeconomic needs of survivors and caregivers. This includes improved collection of outcomes data on survivors who have not been represented in extant research. Echoing recommendations of the 2013 IOM report on delivery of high-quality cancer care (112) , there is an urgent need to integrate evidenced-based psychosocial services into standard medical care for cancer survivors from the time of diagnosis and in follow-up, including a focus on palliation of symptoms, prevention of late effects, and health promotion (62) . New care delivery models will require the development and implementation of quality measures focused on survivorship care. There should be a greater focus on improved precision in cancer treatment, with the goal of delivery of appropriate and risk-adapted therapies to reduce the burden of chronic illness and second malignancies in survivors. Finally, recognition of the enormous financial burden of cancer care and its long-term impact on cancer survivors requires a focus on ensuring that follow-up care is accessible and affordable for all cancer survivors.
Increasing awareness of the multiple challenges of cancer survivorship is only part of the effort to improve survivorship care. There is also a need to implement policy changes at government and nongovernmental levels, inspired by the increasing number of cancer survivors, and their awareness that their challenges are not unique. Potential policy levers include government action at the state and federal levels and an increased focus on survivorship issues in medical practice spurred by new educational requirements, accreditation standards, and the requirements of clinical practice.
1. A healthcare workforce sufficiently educated and trained in the needs of cancer survivors, including changes in medical practice and education through existing accrediting organizations. 2. Increased focus on the physical, psychological, and socioeconomic needs of survivors and caregivers across the cancer care continuum, with the tools necessary to provide coordinated care. 3. Improved collection of outcomes data on diverse populations with cancer who have not been adequately represented in research studies on cancer survivors. 4. Better integration of evidence-based psychosocial services into the medical standard of care, and the elimination of services for which no evidence exists. 5. Development and implementation of quality measures for survivorship care (if you cannot measure it, you cannot evaluate it). 6. Risk assessment and intervention at diagnosis and follow-up so that clinicians can better understand how cancer treatment may affect a patient's life as a survivor and tailor treatment accordingly. 7. Address the high risk for second malignant neoplasms in the survivor population by primary prevention, increased screening, and chemoprevention when available. 8. Improved precision in oncology (giving the right therapy to the right person at the right time), with the goal of delivering appropriate, risk-adapted, individualized therapies to reduce morbidity, minimize late effects, and optimize health care resources. 9. Delivery of high-quality survivorship healthcare focusing on palliation of symptoms, prevention of late effects, and health promotion. 10. Promotion of efforts to ensure that care is accessible and affordable for all cancer survivors.
